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(54) PCD milling cutter for lens processing
(67) Disclosed is a PCD milling cutter for lens
processing. The PCD milling cutter includes a shaft (100)
having one axial end portion to be rotatably coupled with
a driving unit (11) of a milling unit for lens processing, a
rotary head (200) coupled with the axial end portion of
the shaft and having a plurality of installation protrusions
(210) which protrude outward along a circumference
thereof about a rotation center (C) and have outer cir-
cumferential surfaces rounded in an axial direction of the
shaft, and a plurality of PCD tips (300)coupled with in-
stallation surfaces of the installation protrusions (210)
positioned in a rotation direction, provided at outer end
portions thereof with rounded cutting blades sharply
processed in the axial direction of the shaft (100), and
providedininner end portions thereof, which are opposite
to the cutting blades, with cutting grooves (320) formed
in a concave shape to increase a welding force.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a cutter. More
particular, the present invention relates to a PCD milling
cutter for lens processing, in which the end portion op-
posite to a cutting blade of polycrystalline diamond (PCD)
tips designed to have a combination representing supe-
rior abrasion resistance is cut in the concave shape, so
that the installation surface of the PCD tip is formed with
a narrow width, thereby reducing the material cost in the
manufacturing process of the PCD tips.

2. Description of the Related Art

[0002] Ingeneral, whenalensincluding non-iron metal
is manufactured through a process using a cutting tool,
a milling tool, or a machining tool, the relation between
the abrasion property and the productivity of the tool and
the economic feasibility of the tool is very important. Re-
cently, when a milling work is performed to manufacture
a glasses-lens including high-hardness plastic, a cutter
having a tip including PCD representing a superior abra-
sion property is employed in the milling tool.

[0003] The cutter includes a shaft to receive driving
force, and a head coupled with a front end portion of the
shaft, in which the PCD tip processed by using steel is
welded with the outer peripheral portion of the head.
[0004] However,sincethe coupling portion ofthe cutter
for lens processing occupies a wide area except for the
cutting blade of the tip making contact with the portion of
the lens to be processed, the manufacturing cost is in-
creased, so that the economic feasibility is lowered.
[0005] Further,in cutters for lens processing according
to the related art, since most tips have outer end portions
provided in the form of a horizontal surface, the end por-
tion opposite to the cutting blade may interfere with a
workpiece.

[0006] Therefore, anadvanced PCD cutter having high
productibility, superior abrasion property and superior
durability under the high-temperature environment is re-
quired. Such a tool must be easily manufactured and the
manufacturing cost must be low.

[0007] A cited reference related to the present inven-
tion includes Korean Patent Registration No.
10-0177286 (issued on Nov. 17, 1998), and a milling cut-
ter is disclosed in Korean Patent Registration No.
10-0177286 (issued on Nov. 17, 1998).

SUMMARY OF THE INVENTION

[0008] An object of the present invention is provide a
PCD milling cutter for lens processing, in which the end
portion opposite to a cutting blade of a polycrystalline
diamond (PCD) tip is cut in the concave shape, so that
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the installation surface of the PCD tip has a narrow width,
thereby reducing the material cost in the manufacturing
process of the PCD tip.

[0009] In addition, another object of the present inven-
tion is to provide a PCD milling cutter for processing a
lens, in which the cutting blade of a PCD tip making con-
tact with a portion of a lens to be processed is inclined
while protruding outward, so that the interference be-
tween the cutting blade of the PCD tip and the lens can
be prevented, thereby improving the cutting perform-
ance.

[0010] Therefore, still another object of the present in-
vention is provide a PCD milling cutter having an im-
proved abrasion resistance in a cutting work and im-
proved durability by using PCD tips obtained by varying
the sizes of particles constituting the structures thereof
and alternately arranging the PCD tips having different
strengths, so that the PCD tips make contact with a work-
piece with different strengths when a tool is rotated.
[0011] In order to accomplish the above objects, there
is provided a PCD milling cutter for lens processing. The
PCD milling cutter includes a shaft having one axial end
portion rotatably coupled with a driving unit of a milling
unit for lens processing, a rotary head coupled with the
axial end portion of the shaft and having a plurality of
installation protrusions which protrude outward along a
circumference thereof about a rotation center and have
outer circumferential surfaces rounded in an axial direc-
tion of the shaft, and a plurality of PCD tips coupled with
installation surfaces of the installation protrusions posi-
tioned in a rotation direction, provided at outer endpor-
tions thereof with rounded cutting blades sharply proc-
essed in the axial direction of the shaft, and provided in
inner end portions thereof, which are opposite to the cut-
ting blades, with cutting grooves formed in a concave
shape to increase a welding force.

[0012] In this case, each cutting blade may have an
inclination angle such that an end portion of the rotary
head positioned in the rotation direction protrudes out-
ward, and have a semicircular shape.

[0013] In addition, preferably, each cutting groove has
one of a curved U shape and an angled V shape.
[0014] Meanwhile, each PCD tip may include a cutting
step formed by slantingly cutting an end portion directed
in the axial direction based on the cutting groove.
[0015] Further, the PCD tips may be obtained by var-
ying sizes of particles constituting fine structures and are
arranged to have mutually different strengths so that the
PCD milling cutter has improved abrasion resistance in
a cutting work and improved durability.

[0016] In this case, the PCD tips may be repeatedly
arranged such that the strengths of the PCD tips are grad-
ually increased.

[0017] Therefore, according to the present invention,
the end portion of the PCD tip 300 opposite to the cutting
blade 310 is cut in the concave shape, so that the instal-
lation surface of the PCD tip 300 has a narrow width.
Accordingly, the material cost can be saved when the
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PCD tip 300 is manufactured.

[0018] Inaddition,the cuttingblade of a PCD tip making
contact with a portion of a lens to be processed is inclined
while protruding outward, so that the interference be-
tween the cutting blade of the PCD tip and the lens can
be prevented, thereby improving the cutting perform-
ance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a front view showing a PCD milling cutter
for lens processing according to the present inven-
tion;

FIG. 2 is a side view showing a PCD milling cutter
for lens processing according to the present inven-
tion;

FIG. 3 is an enlarged view showing a main compo-
nent of the PCD milling cutter for lens processing
according to the present invention;

FIG. 4 is a view showing the PCD milling cutter for
lens processing including PCD tips having strengths
different from each other according to the present
invention;

FIG. 5 is a view showing a groove which is cutin a
shape of "V" by the PCD tip of the PCD milling cutter
for lens processing according to the present inven-
tion; and

FIG. 6 is a view showing a groove which is cutin a
shape of "U" by the PCD tip of the PCD milling cutter
for lens processing according to the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to accompanying drawings.

[0021] The advantages, the features, and schemes of
achieving the advantages and features of the present
invention will be apparently comprehended by those
skilled in the art based on the embodiments, which are
detailed laterin detail, together with accompanying draw-
ings.

[0022] The present invention is not limited to the fol-
lowing embodiments but includes various applications
and modifications. The embodiments will make the dis-
closure of the present invention complete, and allow
those skilled in the art to completely comprehend the
scope of the present invention. The present invention is
only defined within the scope of accompanying drawings.
[0023] In addition, the details of the generally-known
technology that makes the subject matter of the present
invention unclear will be omitted in the following descrip-
tion.

[0024] As shown in FIGS. 1 to 4, a PCD milling cutter
for processing a lens according to the present invention
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includes a shaft 100, a rotary head 200, and a PCD tip
300.

[0025] The shaft 100 has a cylindrical shaft. The shaft
100 has one axial end portion which is rotatably fitted
around a driving part 11 of a milling unit 10 for processing
a lens (not shown).

[0026] In this case, the shaft 100 may include a shaft
having a circular sectional shape, and an additional cou-
pling part having a coupling hole may be formed at the
axial end portion fitted around the driving unit 11.
[0027] In addition, the driving unit 11 includes a grip
member (not shown) allowing a user to grip the axial end
portion of the shaft 100.

[0028] In other words, as the driving unit 11 rotates,
the shaft 100 normally rotates in a cutting direction, and
the rotary head 200 rotates together with the shaft 100.
[0029] The rotary head 200 is coupled in such a man-
ner that a rotation center C of the rotary head 200 match-
es with the center of the axial end portion of the shaft 100.
[0030] In addition, the rotary head 200 includes a plu-
rality of installation protrusions 210 protruding along the
rim about the rotation center C.

[0031] The installation protrusions 210 are arranged
at an equal instant along the rim of the rotation head 200.
[0032] Inthis case, the installation protrusions 210 for-
ma circle about the rotation center C of the rotary head
200.

[0033] In addition, the outer circumferential surface of
each installation protrusion 210 is rounded in an axial
direction of the shaft 100.

[0034] Inotherwords, the outer circumferential surface
of the installation protrusion 210 is curved perpendicu-
larly to a rotational direction of the rotation head 200.
[0035] As shown in drawings, 12 installation protru-
sions 210 may be installed. If necessary, the number of
the installation protrusions 210 may be varied.

[0036] In addition, the diameter of the rotary head 200
may be varied, and the number of the installation protru-
sions 210 may be determined according to the diameter
of the rotary head 200.

[0037] The PCD tip 300 is manufactured in a predeter-
mined shape by processing a poly crystal diamond ma-
terial (PCD) by a processing machine.

[0038] Thereafter, the PCD tip 300 is attached to the
installation protrusions 210 of the rotary head 200.
[0039] In this case, the PCD tip 300 may be integrally
formed with the installation surface positioned in the ro-
tation-direction of the installation protrusion 210 through
a welding scheme.

[0040] To this end, a welding material (not shown) may
be inserted between the installation protrusion 210 and
the PCD tip 300.

[0041] In addition, a cutting blade 310 of the PCD tip
300 may berounded in the axial direction of the shaft 100.
[0042] In other words, an outer end portion of the cut-
ting blade 310 is rounded perpendicularly to the rotational
direction of the rotary head 200 similarly to the outer end
portion of the installation protrusion 210.
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[0043] The cutting blade 310 has a curved outer end
portion to accurately process the surface of the lens in
the form of a curved surface.

[0044] In this case, one rotation-direction end portion
of the cutting blade 310 of the PCD tip 300 cuts a portion
of the lens to be processed when the rotary head 200
rotates.

[0045] In this case, the cutting blade 310 may have an
inclined angle 6 in such a manner that the rotation-direc-
tion end portion of the rotary head 200 protrudes outward,
and the cutting blade 310 may have a semicircular shape
( may have sharply processed in a curved shape).
[0046] In this case, the rotation-direction end portion
of the cutting blade 310 may be positioned at an outer-
most part from the rotation center C of the rotary head
200.

[0047] Inotherwords, since a cutting-direction end por-
tion of the cutting blade 310 protrudes outward, so that
an opposite end portion of the cutting blade 310 does not
make contact with the surface of the lens. Accordingly,
the interference may be minimized.

[0048] In particular, a cutting groove 320 is formed in
a concave shape in the inner end portion of the PCD tip
300 opposite to the cutting blade 310.

[0049] In this case, the cutting groove 320 may have
one of an angled V shape shown in FIG. 5 and a curved
U shape shown in FIG. 6.

[0050] In addition, the PCD tip 300 may further include
a cutting step 330 formed by slantingly cutting an end
portion directed in the axial-direction of the shaft 100
based on the cutting groove 320.

[0051] Since the cutting groove 320 and the cutting
step 330 are formed by cutting portions that does not
make contact with the surface of the lens, the material
of the PCD tip 300 can be reduced.

[0052] In addition, according to the PCD tip 300 of the
present invention, only the width between an outer part
and an inner part is reduced while maintaining the length
of the cutting blade 310. Accordingly, the coupling
strength between the PCD tip 300 and the installation
protrusion 210 is not greatly reduced.

[0053] Meanwhile, the PCD tips 300 including materi-
als having different strengths may be selectively ar-
ranged.

[0054] Inthiscase, the PCD tips 300 may be repeatedly
arranged in such a manner that the strengths of the PCD
tips 300 can be gradually increased.

[0055] For example, as shown in FIG. 4, the PCD tips
300 may be arranged in the order of A, B, C, and D, in
which the PCD tip 300 may include materials represent-
ing the strengths increased in the order of A, B, C, and D.
[0056] Forexample, the materials constituting PCD tip
(A) 300, the PCD tip (B) 300, the PCD tip (C) 300, and
the PCD tip (D) 300, respectively, may have particle sizes
in the range of 1um to 2pum, the range of 8um to 12pm,
the range of 20pm to 25um, and the range of 25um to
35um, respectively.

[0057] However, the strength of the PCD tip 300 is not
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limited thereto, and may be varied. The arrangement se-
quence of the PCD tips 300 may be selectively changed
if necessary.

[0058] As described above, different materials are ap-
plied to the PCD tips 300 because the cutting force can
be constantly maintained by locally applying the PCD tip
300 having the high strength.

[0059] Accordingly, the manufacturing cost can be re-
duced as compared with a case in which only the PCD
tips 300 having the high strength are entirely applied. In
addition, the PCD tip 300 can be easily processed, so
that the PCD tip 300 can be readily manufactured.
[0060] Therefore, according to the present invention,
the end portion of the PCD tip 300 opposite to the cutting
blade 310 is cut in the concave shape, so that the instal-
lation surface of the PCD tip 300 is formed with a narrow
width. Accordingly, the material cost can be saved when
the PCD tip 300 is manufactured.

[0061] In addition, the cutting blade 310 of the PCD tip
300 making contact with a portion of the lens to be proc-
essed is inclined while protruding outward, so that the
interference between the cutting blade 310 of the PCD
tip 300 and the lens can be prevented, thereby improving
the cutting performance.

[0062] Although the PCD milling cutter for lens
processing according to the presentinvention have been
described for illustrative purposes, those skilled in the art
will appreciate that various modifications, additions and
substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the ac-
companying claims.

[0063] Therefore, the scope of the present invention
are not limited to the embodiments, but defined by ap-
pended claims, and the equivalent of the claims.

[0064] Inotherwords, it should be understood by those
skilled in the art that the embodiments are provided only
for the illustrative purpose, and the scope of the present
invention is represented by following appended claims
rather than the detailed description. In addition, it should
be understood that all variations or all modifications de-
duced from the meaning, the scope, and the equivalent
concept of the appended claims are included in the scope
of the present invention.

Claims

1. A PCD milling cutter for lens processing, the PCD
milling cutter comprising:

a shaft having one axial end portion rotatably
coupled with a driving unit of a milling unit for
lens processing;

a rotary head coupled with the axial end portion
of the shaft and having a plurality of installation
protrusions which protrude outward along a cir-
cumference of the rotary head about a rotation
center and have outer circumferential surfaces
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rounded in an axial direction of the shaft; and

a plurality of PCD tips coupled with installation
surfaces of the installation protrusions posi-
tioned in a rotation direction, provided at outer
end portions thereof with rounded cuttingblades %
sharply processed in the axial direction of the
shaft, and provided ininner end portions thereof,
which are opposite to the cutting blades, with
cutting grooves formed in a concave shape to
increase a welding strength. 10

The PCDmilling cutter of claim 1, wherein each cut-
ting blade has an inclination angle such that an end
portion of the rotary head positioned in the rotation
direction protrudes outward 15

The PCDmilling cutter of claim 1, wherein each cut-
ting blade has a semicircular shape.

The PCDmilling cutter of claim 1, wherein each cut- 20
ting groove has one of a curved U shape and an
angled V shape.

The PCD milling cutter of claim 1, wherein each PCD
tipincludes a cutting step formed by slantingly cutting 25
an end portion directed in the axial direction based

on the cutting groove.

The PCD milling cutter of claim 1, wherein the PCD

tips are obtained by varying sizes of particles con- 30
stituting fine structures and are arranged to have mu-
tually different strengths so that the PCD milling cut-

ter has improved abrasion resistance in a cutting
work and improved durability.

35
The PCD milling cutter of claim 6, wherein the PCD
tips are repeatedly arranged such that the strengths
of the PCD tips are gradually increased.
40
45
50
55
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